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Abstract: In order to explore the effects of moss crust on the growth of common grass and soil properties in
alpine meadow, Elymus breviaristatus was used as a material. And the effects of moss inoculation on the
growth and soil properties of E. breviaristatus were studied under indoor pot conditions with different moss
inoculation rates (10 g+pot™" ', 20 g+pot ! and no moss inoculation as a control). The results
showed that the inoculation of moss could promote the germination and growth of the plant. Under the condi-
tion of 10 g-pot ' inoculation, the germination rate, plant height, aboveground and underground biomass, and
relative water content of plant were increased by 32. 0%, 25.1%, 93.1%, 135.4% and 37.4% , respectively.

The contents of soluble organic carbon, available nitrogen and microbial biomass carbon and nitrogen in soil

, 15 g-pot”

increased to different degrees after moss inoculation. The activities of urease, sucrase, a-1, 4-glucosidase,
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B-1, 4-glucosidase, cellobiohydrolase and B-1, 4-xylosidase in soil increased by 69.2% , 372.5%, 197.2%,

110. 1%, 44. 2% and 105. 6 %, respectively. The effect was particularly obvious under the treatment of 15 g*pot ™

1

inoculation. The correlation analysis showed that there was a significant correlation between the growth index
and soil properties, and moss inoculation affected the growth of the plant by changing soil properties. There-

fore, in the restoration of degraded alpine meadow, it can be considered to inoculate an appropriate amount of
moss to improve soil fertility and to promote vegetation recovery, which provides a theoretical basis for the near-

natural restoration measures of alpine meadow using moss.

Key words: Alpine meadow ; Bryophyte ; Elymus breviaristatus ; Growth; Soil properties ; Ecological restoration

e 8 ) R R e A B R Y R A A
A IR A2 W) 2 FEPE RN S T RE A8 AR R R R K
TRREE R EE EEMERY, BE BT A
SRR 2RI N R 0 2 S5 5 e, 3 L ARk JE R
W RE T AR AR IR0 Y e 58 e AR
SRS 5229 - AR R N R A S S 12
A DUAE S0 P W A2 i T AR B A
(ER/ SRR R0 Rt QNN | @ =X | A b s
A FIA S T RE M AT RR SRS AR SR ORI £
MIBFTEE N I H R BB T A 2B RS RS
S BR AR RAE B 07 ik R R 2R % v P ) R
o B 3B Ak g 2 B e TR 2248 52 00T A AR 2 D7 1k
— HE PR R TR R

F EER )AL 2R o AL, R A IR A A0 A
RS, AL e re € ) e B UL I R 2, FOOE Y
BES TR ERMESRE T AA EENE
RIS & A A 00 0GR OIE R S R T2
Wi A B 0 8 5 R B B AR Ak i s APl . 7ER
B8 1 S BRI v, R VR N S B RIS R e e
BT OF EL A A HLER N B XA £ B Y
e R T R Ay oK A R RE D AR
HEAE R I W 5 AR R T Sk HC Al A ) R T
SE G PR R S R TIRILAE S RE B E .
A5 AE A B A AR (700 gom W] R
MW o BE M b A= i B R T s B, O W B 4R T &
ALK AR A RS K REAR pH L T
FERH i 5 22 By A0 5 1 5 FEAL I AE T & 88 45 5 L
e AROK ORAE I A 4 A0 S L R
T SRR HE SR AR A L A SR N T
W Al I8 #E (Synirichia caninervis) 1 4R 0 B #E
(Bryum argentewm )55 7] @ & W N )2 &K & AL
i S A ) 22 REVE | T I A0 i AR S R AR I U D
BT 3020, e v i A BEAR R 1 8026 . H A WF Y
S5O B WA R R M A W B A R, R Ge
CHTUEBR R 1 IR GE . B e 4R YT
IR e 2F G IR KO3 AT BT R, U HAE R 5 R i B

HEEEIEN SR oM B TR g A K B R
B 2 e R R

BT, & 8 25 J A o JE R A 2R R g AR
BT AE A 2R TR R B R R ) X i FE
) B B AR K R F Ok AR Y 52 e DL R BIL B AN E R
5 TS W CE Lymus breviaristatus)VE R 155 F&€ ) 1Y
— R LR AR R AR B B Y P JE MR A
U e T, 02 KD X FE IR Ak BT Ml K R e A
PR W Se R A N T i Al A S B B ST
TS 2O E B AR S AR5 DL 2 B
ol e Ay R A Rk IR 9 e A o) R e e
o A e BRAR VR 5T 4 0 52 0, SR B TIE A 45 R AE IR
A Ve FE B Y 3 1 AR A8 B R it Y R AT M A IR R A
A

1 ##5FE

L1 s

FEEAR )R T A B RO A N T 5
R AERGR--E SR S R GE F I R
NG, B H B A R R R
H 22 A5 45 i, 8 e JEL R Bt P A, J v Tl I SR 7y
W A X AR —1.3~1. 6°C, 4 B K i
597. 3~615. 6 mm,, F i) Fh A7 AE K SR ALY, 2%
£ 45 £ A X6 &% (Didymodon vinealis) | 41 ¥ 7 #%
(Brachythecium buchananii) F1 4= fi &% (Cratoneuron
Silicinum )% o 2023 4F- 8 A ¥ & &5 [ M 1A 4 OR 4
JE A A EHAE A 920G T KA Ve R R A
I R R L RN R L R /AN i 3
5 i 8 3% ORI T i GG bl 2 C D) A R

NCIIR

1.2 Rigit
WREDMESHEY E T TIRARAAE TS,

N T 50 B R AT DL A 4B ) 5 s L B AR AR,

FHM AR BE 2 1~2 mm WO RE IR A1 E 4 o B



%5

52 5 B A5 < e o 8 X R A A T S A Y B 1923

PR RN T 75% 1Y ZBER L 10 min & , TG K of
UES W, R 126 By R SRR R 10 min, i J5 FHJE
B M S U o BB IR T R R e R K
HR B = IRAE R B SR R o

PR A2 12 em TR E 10 em A 90REE JR6K 20 01
B IPH RIS 9 cm, R)ZE LRI
5] S5 B A SN 30 R 1 TG 45 57 A e 1
B o, N B G T EE R ORI DL 10 g A
15 g% 1,20 g~ & IO ARME S S BT B R £ AR,
Wikt M e, AW r XA, Rl
WG E W E 258k IAREERN &8, P 73R M 1Yy
AT 15 g B 3% A 1% 1 B e 2R O X IR, 5k
WAL 2040 TE N LABEAE BT B IR B R AR
< 5 BRBR BE 2000 Ix, 56 &1 14 h/10 h, & EE 20°C,

=5 85% .

1.3 HEIEHRUE

FiFR W), 55 d m BN E 64 E SRR AR
FRLFE B BN 1. 2 LAY 7K DA K 2 Bl RN AR 2
KR AT 35 dJa 45 R .

RHAGRR R = 3 d K2R T8/ B A
THX100% 5 & 28R =407 d & 2 Fh 7 80/ b
FH<100% .

R BB 7 I U B R A b v L AR
T B ATL 6 5 AR AR 0 R A RO o b | e
U5 B e JBE 00~ S (B D R =

A R R AR G B K B R AR T L <R AR A
L7 B 15 o | A 1 o R 8 s i A N
KB 0.0001 @) o R )5, e 7E 105°CHE A 4k 2 30
min, F7E 75°CTF T FRE I TE . HARX 55
THEAR R AR X K AR

OB i (0 )= YO — IR
+
i o T
R (%6 )= —————— X 100%
= e

BOREFR I3 R Ly B A AR RE A i 0. 25 mm
FLAR T BEAT 8 R A o 4 Bk 5 o i T A% R A
SRR A A R AT B IR E Rk R AT
SE A B TS B BT L ik I E

1.4 THEBAERNE
L RERE A TS e S YR LRSS
T ERARRS HOIF P e BR LR R S

INDFI B R ER RS LSS R R
5 0~5 om PRI L R A IE AT B 1, 3% 2R 5 i
JG BEAT 4R BRI E o pH M pH 3HC LK EE 1:2.5) 1
TE L A HLT R S R B A R E T E T i

I , A R 5 S8R T KC LI Rk

el R B L S A
3. 5- R HEK b W L6 0 T A i A S
W 0 0 2 0 PR L AR SO B0 5 -1, 4
B B~ AR L 2F 4 O K A
B-1,4- A HFHE

1.5 HiELE

iz 1 Microsoft Excel 2016 #F 47128 56 % 3 4% 3 |
fifi J/ IBM SPSS Statistics 25. 0 4k F #4748+ 20 #r
K H One-way ANOVA #4777 22 5301, A LSD ik it
172 8 8 L M K ) Pearson ¥ 347 AH & 1 20 ¥,
JFBC A GraphPad B ¢F 0 17 64

2 HRESH

2.1 BEMEBBHENETHEEMFHALAMKSH
A
2.1.1 #HETELXHTFHALGY R KHFEHZN
TR 1Y A 2 R B R K 5F B Y T AR b, A A
Xof LT B A ok R R A O R R Y
s CE la) . M HESEME R0 g- & 15
g A RS B R R k2 ST e 2 S
(P<C0.05) , & Fl & o 15 g- & "W & Z2F %
32.2%, W E S THME N 10 g 2 "M20 g- &'
4L B (P<<0.05) .
KBRS 5 e 2SR A A A (L 1) .
JE TR A F R A RO 10 g A 15 g A
W, R R R E 73.3% M 71. 1%, BE ST
Rl 20 g+ Z4 Y A AR BR (P<Z0. 05) , Xt R
20 g-Z ' WAEH2ZE R AR E
2.1.2 BAIHENHKRZEGT 0 YEEEEMN
BN 10 g+ 75 VRN 15 g- 45 A A B A9 A K
AP A RR R R 3 (P<<0. 05) R T X HE A 20
ge Ah VBRI AL B AE 35 d, A B R AR 4 R
10 g+ %5 "k 8B s, 4 31. 23 em, 2 3 (P<<0. 05) 5
FH A A A BRI IR R 10 g4 > 15 g- A
>20 g- A D IRAR B CEL 2)



1924 B

* 1k 434 %

@ 401

R
Germination vigor/%
) w
(=] (=]

—_
<

P P P P

CK 1 2 3

Kb TH Treatments

() 8o

pees

Germination rate/%
P [N
(=) (=)

(3]
<

P P P P

CK 1 2 3

Kb Treatments

1 BEMESNETHEEERN FHELNZM

Fig. 1 Effect of moss inoculation on seed germination of Elymus breviaristatus
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Note: P indicates Elymus breviaristatus; 1,2, and 3 indicate 3 different moss inoculation amounts, namely 10 g-pot™ ', 15 g+pot ', 20g-pot *,

and CK indicates control. Different small letters meant significant difference at 0. 05 level. The same as below
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Elymus breviaristatus
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Fig.4 Effect of moss inoculation on nutrient content of Elymus breviaristatus
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Fig. 5 Effect of moss inoculation on soil pH and active carbon and nitrogen components
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Fig. 6 Relationship between growth characteristics and soil factors of the Elymus breviaristatus
T PH R R MR A AGB R/ i /B W) BGB om i R A4 98 s SOM Rm A HLT s EOC R 5 Sk A MLtk s DOC Rom nf i A7 HLA% ; TN %
ARATR s NO, -N R /R AR NH, T -N £ R 88 R s MBC /R U4 9 5k s MBN 26758 38k ) B UE R IR 5 SC SRR ENE B ; CAT R
i AL A 5 oG 2R -1, 4-H AR IY G s BG 608 -1, 4-H #5051 il s CBH 2R 27 4 WK i B ; XYL 220K B-1, 4- K1Vl

Note: PH indicates plant height; AGB indicates above-ground biomass; BGB indicates below-ground biomass; SOM indicates soil organic

matter; EOC indicates easily oxidized organic carbon; DOC indicates dissolved organic carbon; TN indicates total nitrogen; NO, -N indicates

nitrate nitrogen; NHJ—N indicates ammonium nitrogen; MBC indicates microbial biomass carbon; MBN indicates microbial biomass nitrogen;

UE indicate urease; SC indicates sucrase; CAT indicates catalase; aG indicates a-1, 4-glucosidase; BG indicates 3-1, 4-glucosidase; CBH indi-

cates cellobiohydrolase; XYL indicates 3-1, 4-xylosidase
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